7^6 



F i g.3A 



r — ^ 1 


16 O 
O 

18 

( H 1 


.1^ 

19 




iV 

F i g. 


3B 



\1A 



7 



F i g .3C 



o 



1 I 



I 1 



F i g .3D 




\ 9 




F i g. 5 



la WHITE REVERSAL AREA 




270 



7^6 



F i g.6A 



9=75' 




0 10 20 30 AO 50 60 70 



F i g.6B 



9=135' 




0 10 20 30 AO 50 60 70 




8. 



2A6 



Fig.SA 




201 



22 



^16 



i n 



F i q .8B .™^202 



-16 



Fig.SC 




201 




10. 



7^6 




0 0 

\/Q 0 0 

0 0 0 0 

0 0 0 0 




Fi g.lOB 



20 



7^ 



20 



F i g.lOC 



20 



^ ^ 
7^ ^ ^ 



12 



22 



13 



20 



4 



Fi g.llA 




Fi g.llB 




20Y 



F i g.llC 




12 



® 



F i g.12A 



21 
/ 

'3^ 



00 

' 




00^ 



12 



^13 



21 



Fig.12B 



,12 







20 ^13- 



Fig.12C 



21 



12 



246 



F i g.KA 




F i g.KB 



20A 



ooo^?Av^ooo()ooooj|ooooooooo^) 
flflflflflilliflflflflflflf)^' " 




1A 



12 




GAP BETWEEN WIDTH OF A 
PROJECTIONS PROJECTION 



13 



15 



7A6 



Fi g.15 



32 



32 32 
33 -^(^ 33 «^ 33 



^^^^^^ 




3 ^ a i ! a ! H — & 

13A 



>20B 




S^20A 
20B 



^ ^ ^ / / ?\ ry / / / /^//yj J J ^ J /y y 



EH 



35 



{ 



H 



/ / / /=:2Z 



/ / / / 



S 



.20A 



13B ! ^ ^ ^ ^ ^ jj^li^ y / ^ ^ 



E 



y y y ^ JZTT 









fj ^ ^ ■ 







16 



7^6 



F i g.16 



\ ADDRESS DRIVER 














^32 



X 



^38 



EXTENDED 



nr 



H 

Jl 



II 



.EXTRALLY 
I PROVIDED 



^20B 



^20 A 



II II II 



18. 



2^6 



Fig.lSA 



20 
J_ 



102 



100 



101 



Fi g.18B 



102. 



2 



20 
1_ 



100 



-103 



.103 



Fi g.20A 

ON RESPONSE SPEED 




GAP BETWEEN 
PROJECTIONS {urn) 



Fig.20B 

OFF RESPONSE SPEED 



OPERATION 
SPEED (ms) 




PROJECTIONS (/im) 




Fi g.21 



ON- OFF 
TIME 
(ms) 




PROJECTIONS 



••I 



23. 



t.j. 



Fig.23A 



90° ^ 




0 10 20 30 AO 50 60 70 
b(deg) 



Fig.23B 




0 10 20 30 AO 50 6Q 70 
b(deg) 



Fi g.23C 



0*= 



120 
100 
80 
^ 60 
AO 
20 
0. 




0 10 20 30 AO 50 60 70 
b(deg) 



24. 



1?46 



F ig.24A 



-45" 




0 10 20 30 40 50 60 70 
b(deg) 

Fig.2AB 

-go** 




13 10 20 30 40 50 60 70 
b(deg) 



26. 



Fi g.26A 



F i g.26B 



2A6 



c=90' 




0 10 20 30 ^0 50 60 70 
b(deg) 




0 10 20 30 40 50 60 70 
b(deg) 



Fig.26C 

c=0 

1201- 




0 10 20 30 40 50 60 70 
b(deg) 




4 




30 



7^6 



o 

CP 



CO 



in 



CO ^ OJ O 
OJ OJ OJ CM 



CD CD 



CNJ 



TRANSMITTANCE (%) 



o 
o 

CD 
CM 



o 

CM 



o 

o ^ 

C\» E 

CM c: 



8 ° 

o 

GO ^ 
O 



o 



8 

CD 



J 8 

04 



O 

o 
o 



o 




31 



7^6 



CO 



X 



CD 
E— 
O 



_L 



-L 



_L 



Jl. 



O 



o 



oo 
Q 

O O 



CD 

O 
O 



o 
o 



CNJ 

o 
c5 



TRANSMITTANCE (%) 



o 
o 

CD 



8 

CM 
OJ 



O 
O 

o 



8 



O 



o 



O 

O " 

CD *— ' 

:x: 



O 

5 



O 
O 



o 
o 
o 



o 



32/ 



Csl 
CO 

cn 
Ll. 



/ 



A. 



o 
o 

CO 



o 



o 

3 



o 
o 

CO 



O 

o 



O 
O 



CONTRAST RATIO 



o 
o 

CD 
CNI 



o 
o 



o 

o ^ 

OJ E 

Csl C 



o ^ 



8 



CD 

ex 



QD <t: 
o 

O d::: 
O o 
CD h-H 

PC 



o 
o 



: 8 



CNI 



o 



o 



20B 




F i g.35 



20A 20B 20A 20B 




36. 



7^6 



F i g. 36 



3-16 



20 



14 



-t 

17 




37 



246 



F i g.38A 




Fi g.38B 



20 



12 
J- 





13 



21 



38. 



^246 



F i g.39 



3AA 



o 

m 
m 
y 
m 
m 

a 

a 
u 

m 
a 




39. 



'2^6 

F i g.40 




0 0 0 <^ 

CD 



20A 



0=) 



Q Q fl fl Q B 



21 



7 



Fig.AI 



47 




F i g.43 



< 



',3 




^6. 



2A6 



Fig.Z.SA 



-90° 




0 10 20 30 ^0 50 60 70 
b(dGg) 



F i g.48B 



^5' 




0 10 20 30 AO 50 60 70 
b(deg) 





hi 



Fi g.Z.9A 



F i g.A9B 






13 




^9. 



7^6 



Fi g.51 



,32 



51 



Fig.53A 




F i q.53B 

^ 31 




F i g.53C 




F i g.53D 




Fi g.53E 



321 



52/ 

Fi g.53F 




I.J 

» Fig.53H 



332 




F i g.53J 




F i g.57A 



when no voltage is applied 
= :l^i6 




WHEN A VOLTAGE IS APPLIED 
8 



%6 

F i g .58 





1 



6a 



7^6 



F i g.61A 



A- A' 



20A 
I 



1A 



31 



W 0 0 



20B 



16 
^ J2 




1AB 



13 



17 



Fi g.61B 



B-B" 



1AA 




5 



20A 1A 
2^ / 



0 W \\ 0 0 



16 




^2 



1AB 



31 



20B 



61/ 
/246 



Fi g.62A 




2^6 




64/ 



Fig.65A 



22 



/ 

AZIMUTH 
DIRECTION OF 
UV RADIATION 




-«s 




AZIMUTH 
DIRECTION OF 
A DIRECTOR 



t Fig.65B 

i.n 

o 



ULTRA-VIOLET LIGHT 





66. 



2A6 



Fi g.67A 



20A 



20B 



F i g.67B 



20 A 



20B 



F i g.67C 




67. 



2^6 



F i g.68 



23A 



23A 



16 



1 / 














12 



13 



B 



B 



17 



F i g.69A 







33 










TT 







A' 



Fig.70B 



72 



7^6 



F i g.73 



32.20B 




13 



Fi g.76A 



A-A' 



20A 



34 



16 



34A 

12 

22 



.22 
AO 



31 20B 17 



I: J 



13. 



F i g.76B 

B-B' 
34 



20A 16 

■7*^^^ 34A 




20B 



31 



17 



76. 



7^6 



F i g .77A 



,32 



31 



Z 



2 



LIQUID CRYSTAL 



AUXILIARY 
CAPACITOR 



F i g.77B 



20A 



16 



'20B 
—13 
—AO 

-^17 



31 



35 




11/ 



Fi g.78A 




F i g.78B 

20A 




4 




78 



F i g.79A 



21 



i 1 

























s 








N 








\ 




\ 








s 








s 








s 








\ 




\ 




s 




N 








s 








N 








s 




s 




s 




s 
























\ 




N 




s 




s 








s 








s 












\ 








s 








s 








s 








\ 


N 




s 




N 








s 








s 












s 








N 








N 








\ 


\ 






\ 


\ 




s 










s 








\ 








\ 




s 




s 


\ 


s 








s 














\ 




\ 




N 




\ 








s 








N 


N 






s 


s 




s 










\ 








s 








s 




s 




N 




\ 








s 








s 








s 


s 


s 






s 


\ 






\ 




v 








\ 






s 


^ 


s 






\ 


\ 
















s 







,13 



Fig.79B 



21 





V 

35 




.13 
.17 



79. 



7^6 



F i g.80A 

20.35 




Fig. SOB 



20B 



SZZZL. 



35 



80, 



2^6 



Fig.81A 

35 



Ml 



t 

20 

Fig.SIB 

20A 




20 B 





35 



81 



F i g.82 





'V 



'V 



A 



20 B 




Fig.83A 



C 



]~12 



Fig.83B 



[ 




1/ CD CD CD 



3-^13 



Fi g.83C 



] [ 



^ % ^ ^ 

^ ^ 

^ 



] 



Ms IS-* 



Fig.83D" ^ ^ % ^ 



^ ^ ^ 

I 




8V 



I! 3 

in 

: 3 

In 



! 1 



246 



Fi g.85A 



i/i 



w 
oo 
2: 
o 
P-. 
oo 
w 
a: 



80 



60 



AO 



20 



0 



DARK=BLACK(l/64) 
LIGHT=EACH 

GRAY-SCALE 

LEVEL 



DARK 



LIGHT 




0 



16 32 48 64 
GRAY-SCALE (1/64) 



Fi g.85B 

801- 



to 



CO 

o 

CO 

w 



60 



AO 



20 



0 



DARK=BLACK(1/64) 
LIGHT=EACH 

GRAY-SCALE 

LEVEL 



DARK 



LIGHT 



LIGHT 



DARK 



'0 16 32 A8 
GRAY-SCALE (1/64) 



6A 



g.85C 

801- 



C/3 



60 



40 



o 

^ 20 



Q 



85. 



746 



DARK=BLACK(l/64) 
LIGHT=EACH 

GRAY-SCALE. 

LEVEL 



DARK ^ LIGHT 



LIGHT DARK 



0 16 32 48 
GRAY-SCALE (1/64) 



64 



g.85D 



30.97ms 




b 16 32 48 64 
GRAY-SCALE (1/64) 



89/ 



F i g.89 



20A 




20D 




Fi g.90B 



91 



2^6 



Fi g.91 



IS 



IS 



IE! 



IS 



IS 



IS 



IS 



IS 



20B 20A 




93. 



2A6 



Fi g,93 



12 



7 



16 



61 23 





0-0-9 f-oo WG-oft e o ^-g wo-e ^ i-of 





13 



-t 

17 



61 




Fi g.96 



21A 63 23A 




F i g.97 




97/ 



Fi g.lOOA 




A B ,. 20B 17 

H 



F i g.lOOB 



20A 



16 



^ 0 



^ 0 



J2 



22 



-13 



20B 17 



B' 



A' 



B' 



98/ 



Fig .101 A 

6^ 2QA 22A 16^ X l 



22 B 20B 

He : ^ 



Fig .101 B 



6^ ^ 20A 22A 16 12 

Z C 



0 0 0\ \ \ 0 0 \ \ \0 0 0 

oy__\l 0 ( 

y f \ 



22B 208 ^64 

A' B' A" B' A' 

A' + A"=2A 



99/ 



Fig. 102 



22A 



20A 



Z 



6^ 



16 

A. 



12 



T 



0 \ 



\0 0 \ 



0 

^ ^ 13 



10Q, 



Fig .103A 



■^^ 33 31 i 

' -y — - 



rl 



lY' 



13 



Fig . 103B 





13 



20B 




101 



7^6 



Fig .104 



o 



20 A 




\ \ 
\ \ 



Q 



/ 

/ 
I 

"XT 



20B 



n r 
I I 

I I 



I I 



1-f 



102. 



20A' 



20B 



20A- 



1A 



Fig .105A 



1A 



I Y 



d2' 




62" 

////////// 



d2" 



62' 



1A 


1A 

Fi g.105B 

20A 


1 

iv 




1 
I 


d2' .ttdglj 

! : A 


V 

^22 




20B 


208 






Fi g .106 



20A 




F i g . 1 07 




d2(yum) 



2A6 



Fig.lOSA 




01 23A56789 

APPLIED VOLTAGE (V) 



lOh 



Fi g .108B 




d2 = 30jum 
d2=15jum 



^0 10 20 30 40 50 60 

TIME (ms) 



105. 



7A6 



Fig.109A 



o 



CO 
PC 

E-4 



1 ^1 1 

< 5^ 

Ton2 




Toni <Ton <Ton2 


■ 

Toni 




— ^ 


-e 5«- 


10/jm 


/ " 


\ 

1 


90*'/o 

-20^lm 
-30 /Jm 

1 1 ^ 



TIME 



Fig .109B 




FAST AREA 




20A 



20B 



106. 



7^6 



Fig .110 




107/ 



Fi g . Ill 



CONTRAST RATIO 



100.000 

50.000 

20.000 

10.000 

5.000 



90" 




270° 



109/ 



Fig .113 




400 450 500 550 600 650 700 

X(nnn) 



5» 



110. 



246 



Fig.lU 



13B 13G 13R 

y y y 














\ 


mi 


I 


^1X12 


J ma 


'//////// 


'////////A 






1 
\ 






i 


mi 






'////////, 






















'///////// 












'///////// 
























V//////// 











m=mi , m2 . ma 



■20 A 
20 B 



F i g . 1 1 5 




APPLIED VOLTAGE (V) 




112/ 



Fig .11 6 




13B 13G 13R 



113/ 



Fig .117 




Fig .118 



31 

J 



I I 

2^ 



\) / / y / / / / / y / 7^-7^ 



I.I. 

1 



m2 















^/ / // // // /// / / / / 


/ / / 
















—I — 1=> II 1 


/ 












^ 











-13 



33 




CONTRAST RATIO 



118. 



4 

\ 



cn 



CO 



in 



CO 
OJ 



OJ 
Ol 



o 

OJ 



CO 



CO 



OJ 



TRANSMITTANCE {%) 



o 
o 

CO 
CNJ 



o 



o 
o 

CNI 
CN 



CM 



o 



O 



O w 

8 - 

^ o 

O CD 

CO w 



o 
o 

CO 
CNJ 



o \ 



8 



CO 
CNJ 

CD 
Li. 



X 



o 
o 

CNJ 
CNJ 



o 



9, ^ 

CnI O 

Q 

o 

O O 

O HH 

CD W 



O 

3 



CD 
9- 

w 

:3::cQ 



_L 



J. 



CNJ 



_L 



CD CO ^ CNJ 

^ O O O O 

O CD O CD C) 

TRANSMITTANCE (%) 



o 
o 

CNJ 



o 
o 
o 



o 



122. 



7^6 



90 



CD-— - 

ct:: 



0 



Fig 


.126 


IT T" 


A VOLTAGE 




IS APPLIED 


A VOLTAGE | 




IS APPLIED 1 






Xov \ 



0 



SURFACE OF 
A SUBSTRATE 



RELATIVE 
THICKNESS (-) 



t 



SURFACE OF 
A SUBSTRATE 




And(-) 




Fig .128 



□ 



^=3 



30 



^ 20 

E— 



C/3 

DC 

^ 10 



0 



Tmax(B) 




0.31 i i0.38|0.A6 



670 nm 



B 550nm 
450nm 



02 



AO.^ 



06 



0.8 



MAXIMUM BRIGHTNESS 
And(-) 



125. 



7^6 



F i g .129 





GAP BETWEEN PROJECTIONS 
OR SLITS (urn) 



128/ 




129. 



2/;6 



Fig .133 



^1 p.^ 

66 ) 



68 
31 



o 



Fig.134A Fig.134B 




68 69 



135. 



Fi g .140A 



O 



Q 

a: 




^0 



2000 AOOO 6000 8000 
d(A) 



Fig .140B 





Fig .141 A 




7jum 



i Fig. 141 B 



7/jm 20A 




137, 



2^6 



Fig .1A2A 




Fig .142B 




Fig .142C 











m VA VA VA 












1 



Fig .142D 



Fig.142E 



352 




138/ 



Fig .143 



20B 




3^ 



139/ 



Fig 

BEFORE BAKING 




Fig 

AFTER BAKING 



140, 



246 



F 



g .145A 



NO BAKING 



F 



g .145B 



120°C 



g.145C 



130°C 



g .145D 



140°C 



F 



g .145E 



150°C 




F i g .146A 

2um WIDTH 

1 Fig.146B 

JS WIDTH 




Fig .146C 

)Oum WIDTH 



K2/ 



Fig .147A 




Fig.147B 



20 





Fig .148A 



O3 , 0^ , 0- H2O , CO2 etc. 




Fi g .148B 




Fig .148C 



746 



Fig .149A 



210 




Fig .149B 



213-v/ 



Fig .150 



ULTRA-VIOLET LIGHT 



20 




U6. 



2^6 



Fig .151A 



o 
I— I 

pj 
o 

cc 

ZD 

o 
o 
o 



PC 



X==25^nm 




0 1000 2000 

RADIATION QUANTITY (mJ/cm^) 



w 

o 
:^ 

a: 

PC 

O 
O 
O 



-J 

-J O 

cc: 



Fi g .1 51B 




OXYGEN DENSITY (%) 



2^.6 



Fig .152A 



'^^r^ o 



■4 



355 



3A 

Fig.152B 



i 



ii 



12 

39 

^16 



-356 



Fig.152C 




357 



20A 




^ 0^ O O 




2^6 



ha 



Fig .153 A 



357 



Z ••••••• » •V#> • • ♦ • • •T'^* «L* « • • • * * ^ 1« •AA?*Af 



3A 



Fig.153B 



V ^ y jk i 



.12 

■39 
16 




358 





Fig.153C 

359 20A 





Fig .154 A 



n on r> n n n n O r^oOoO 



361 



^2-^360 

- — -39 



X7 7 / ^ ^ 'J / / / / /\ 



-16 



; 1 



Fig.154B 



362 




/ 



361 




20A 



\ 7/7777 >7/////-^ 




-t- 

12.13 



152, 
2A6 



Fig.157A 



365 366 



Fig .157 B 




20 



F i g .157C 



20 



22 




CO 



m 




162/ 




163. 



7^6 



F i g .168A 



85 




20B 



-22 
13 



Fig .168B 



17 



20A 22 



-12 
'39 



16 



Fig.168C 

20A 



.16 

'39 
13 
22 
22 
-13 
-17 



s 




20B 85 



16 V 




CELL GAP ium) 



165/ 



o 

LO 
LO 


O 


00 
CxJ 
>-« 


O 

o 

LO 


O 


00 


o 

LO 


CD 


>- 


o 
o 


O 


CO 

w 
>^ 


O 

LO 

CO 


O 

:s 


00 


o 

O 

CO 


o 
:s 


0 


o 

LO 
Csl 


o 


0 
is 


o 
o 

CvJ 


o 


0 
rs; 


o 

LiO 


o 


0 


o 
o 


CO 

>^ 


0 
:^ 


O 

LO 


CO 

>^ 


0 


SPRINKLE DENSITY 
OF SPACERS 
(NUMBERS/mra^) 


o 

ooo 
o:=D 

:x: 

1— IE— 


0 
pa 

0^ 

Pu 

000 

1— IE— 



166/ 

Fig .171 A 




iig 18-CR0WN-6 

o 

I Fig.lVIB 




DIBENZ0YL-18-CR0WN-6 



ST/ 



Fi g .172A 

CRYPT AND [2.2,2] 



Fig .172B 




CRYPT AND [2.1.1] 



168. 



Fig.173A 



50A 



50/ 




39R 



39G 



12 



16 



34 



Fig .173B 



50B 50B 
39R 39G 




12 




16 



34 



4 



170/^ 



Fig .175A 



34 




12 



39R 



39G 



16 



Fig.175B 

50C(39R) 

39R 7 39G 12 



1 



i 

16 34 



171 



7^6 



Fi g .176A 



50D 



39R 39G 12 



16 



34 



Fig.176B 

39R 39G 12 

/777777?77>C ' 

-i 

34 17 




Fig. 177 A 

39R 39G 12 



3U 17 



Fi g .177B 



71 

39R y 39G 12 

-h 

17 3A 



174. 



746 



Fi g .179A 



39R 



39G 



17 



34 



12 



Fig .179B 



50E 



17 



34 




175. 



246 



Fig .180 A 

34 



17 



12 



Fig .180B 



34 



50F ( 



12 



X 



"T" 

39R 



17 



34 



39G 




176^ 



Fig. 181 A 

^ i- 



Fig.181B 7 

r7-^^ / yyyyyy /yyyyyy / // // // // /V / I 



Fig.181C ^ 



370 

( KA/v^ lAAAAJ lAAXX^ I WWI 

\ I ♦ ♦ ♦ 

^ ///// ^ / ^ ^ // ^ ^ ^ ///// ///// / / ^ ^ZZL 



Fig.ieiD ^ 

^ JT 371 



I i I ♦ 




"^^r^> ^^^^ y^r^^ ? ^ ? ^ ^ ? rT-Tjrn 



39R' 39B 



177, 



■2^6 



Fi g .181 E 

0 



k'VXX^I IXAAAAJ KX XAA/f b^XXAA^ > I 



372 




39 G' 



39R 



39B 



Fig .181 F 



















.SS Jill 










\ 













39G 



39R 



0 



3A1 39B 



Fig .181G 



3A 20A 3A 



vv\^'^v»>;kv.\^\\i>;i i i iiiiiii H nrn 



J 



39G 



39R 381 39 B ^0 



178. 



7^6 



Fi g .182 



22, 



31,32 13 ^0 



17 



^ .sss vx i ^\iS\\\ ^ iimi ii 1: 



1 1 1 lii 1 1 \\yy// 



39G 16 39R 39B 



179. 



7^6 



< 

(OO 

CD 




CQ 

OO 
OO 

cn 

Li- 




Fig .187 



39B' 39R 39G 



16 
365nm 




185. 



7^6 



Fi g .189 



39 



383 



12 

A 



V 

16 



Fig .190A 



38^ 


39 


383 
V 


12 








\ / 






^ L 



16 



F ig .190B 



39G,39R 383 12 



39B 39B 16 



<90 




186. 



7^6 

Fig .191 



39 383 

4— 




12 

A 



^5 




386 



16 



39 



Fig .192 

12 387 386 
_A ^ 



^ 383 385 



16 



1A 



Fig .193 



17 



15 



1 ( 






\ ^ 1 








33 


20 













16 


5 

1 1 







7 




187- 



2^6 



F i g .19A 




Fig .195 



11A 



2M 



L'-l ' L-l-l J- 1-4 i- l -f LI 
T'-T M-+- i^'-r,-t 



... . - +-, + 1-4+- 

I TL T_rLT_rLrrTrr 

JTl-i l_L-l-l-,_| M-LI-«- 

. +1-1 r M +- H 
KtT -r .-1 r r-i -r .H n-rrii 



r 



7 
111 



100 



112 



.113 



188/ 

Fig .196A 

ROTATION 

20 




Fig.196B 

ROTATION 

20 




189. 
2^6 



Fi g .197 



SUBSTRATE CLEANING STEP —501 



GATE ELECTRODES 
FORMING STEP 



OPERATIONAL LAYER 
FORMING STEP 



ELEMENT DIVIDING STEP 



OVERCOAT FORMING STEP 



PIXEL ELECTRODE 
FORMING STEP 



PROJECTION FORMING STEP 



ASSEMBLY STEP 



-502 
'503 

'50^ 
'505 
'506 
-507 
-508 




9m 



190^ 



2^6 



Fig .198 



RESIST COATING STEP 



PRE-BAKING STEP 



DEVELOPING STEP 



POST-BAKING STEP 



^511 



•512 



PATTERN EXPOSURE STEP —513 



~5U 



-515 



Fig .199 



607 




601 




191 



o 
o 

CM 

cn 
ll 





192 



2A6 



Fig .201A 



20 



100 



102 



101 



Fig .201 B 



103 



20 



103 



100 



102 



101 




194, 



Fig.203A 

103 20 103 

-\ 1 / 




195/- 



Fig . 204 



DISPLAY AREA 



BLACK MATRIX 



ELECTRODE 



101 



196. 



746 



Fig .205 A 



45 



16 




H 



101 



700 



101 



Fig .205B 



Fig .205C 




700 




700 0.5 - 2mm 




EFFECTIVE VOLTAGE (V) 




I 



v/vo 




Fig .211 



90 




270 




207, ^ 



Fig .216 




GENERAL CONDITION . riy^nz 

POSITIVE UNIAXIAL FILM nx>ny = nz 

NEGATIVE UNIAXIAL FILM nx= ny>nz 

BIAXIAL FILM ^ nx>nv>nz 

(A PHASE LAG AXIS IS X DIRECTION.) V ^ 



"RETARDATION IN 
INPLANE DIRECTIONS 



R = (nx-My)d 



RETARDATION OF R = { '^^ ^ n 

THICKNESS DIRECTION V 2 




4 




Fig .224 




217/ 



Fig .226 




219/ 



Fig .228 




Ro (nm) 



220. 



2A6 



Fig .229 



o 
o 
m 
m 
w 
m 
m 

Q 

o 
Q 

in 
o 

o 





800 


a 




o 




condit: 


600 


OF BEST 


AOO 




E— 




:s 








UPPER 


200 





0 



0 



100 200 300 AOO 

And OF LIQUID CRYSTAL CELL (nm) 



4 




Fig .230 



90 




270 




Fig . 233 




270 




4 




Ro(nnn) 



228/ 



Fi g .237 



90 




270 




Fig 238 



90 




270 




Fig .239 




Ro (nm) 




Fig .241 



90 




270 




Fig. 2A2 



90 




270 



23^. 



2A6 



Fig .243 



50 60 73 



300- 



200^ 



100 




100 



200 



300 




Fig .2A5 



90 




270 




Ryz(nm) 




23a 



Fig .248 



g'p 800 

*=t:o 

^=^^ 600 

O 

E— • C/3 
JO 



cr::x; 



■1.7xRlc + 50 



200 



0 



0 



100 200 300 AOO 

Rlc (And OF LIQUID CRYSTAL CELL)(nm) 



240/ 




CO 

O 


IT) 
O 


o 




C) 


O 


o 


c5 


CO 

O 


oo 
O 


CD 
O 




O 


O 


c5 


c5 



-J 

oo 
A 

txJO 



oo 

l-HI— I 

I o 

txjl— I 



o 

o 

CO 



o 
CO 



+ 1 -M -hi 



o o 
CO oo 

+ 1 



o 



DC I— I 



LO 



o 

D::i-hi— I 



o 

CO 
LO 



O 
CO 



O 

CO 
LO 



o 

CN 
CO 



O 

LO 



LO 



O O 
^ CNJ 
CNJ CO 



:z;c>o 
wo 

CO w ^ ^ 



fl^O 
OPu 



q: 



o 

CO 
CNI 
CN4 



o 

CO 

LO 
CNI 

O 
CN 



O 
CO 

II 

CD 
CD* 



O 
CO 

II 

CD 
CD 



OOLrJ CD 

^ci ^ CD 



9-*o 



q: 



CO 
CO 

co"^ 

LO 



CO 

CO 

co" 

LO 



CO 
CO 

II 

m 

CD" 

of 



CO 

If 

DQ 

CD^ 
Ctf 



a: 



I— I cr: 1 

o o 

CQ CQ a: 

^ ^ Pu 



Dc: c\j 
o 



2^1/ 
^46 



Fig . 250 



EXAMPLES 


INITIAL 
VALUES 


AFTER 200 
HOURS 


EMBODIMENT C 


25 


42 


EMBODIMENT D 


33 


51 


EMBODIMENT E 


26 


A5 


EMBODIMENT F 


30 


48 


REFERENCE 


32 


70 



Fig.251A 



39R 12 39G 39B 




Fig .251D 




2^3. 



2^6 



Fi g .252A 



r 



1 r 



1 r 

I I 



1 r 



.._.J L..J L. J L 



1 r 



1 r 



t I 



-20A 
V9 



1 



Fi g .252B 



20A 



.17 



13 




Fig . 253 



p 

a 
m 
m 
y 
m 
m 

u 
n 

M 
iff 
O 
□ 




Q— _-20A 




4 



2^5/ 



Fi g .254A 




Fig .254B 

.20 A 



7^ 



-1 /X r 



20B 



13 



■^16 
-—39 
~^12 

-^17 



20B 



